
this surgical procedure. Finally, numerous cases of
hemolysis in which jaundice never occurs can be cited.
Before abandoning the theory of an independent

hematogenous jaundice, it must be recalled, however,
that Whipple and his associates in San Francisco have
reported experimental evidence of the occurrence of
bile pigments in the urine after injection of hemoglobin
into dogs with the liver excluded from the circulation.
What value is to" be assigned to these observations in
the face of the current tendency to reemphasize the
significance of the liver in most, if not all, forms of
jaundice remains to be seen.

ALIMENTARY PROTECTION AGAINST
HEMOLYTIC STREPTOCOCCI

Hemolytic streptococci have deservedly acquired the
reputation of being dangerous invaders of the human
organism. The menace which they represent has been
aggravated of late by the repeatedly verified observa-
tions that these types of micro-organisms are fre-
quently harbored not only by the sick, but also by
normal persons. For this reason the unsuspected dis-
semination of the streptococci becomes a serious possi-
bility. Cultural studies made in various army camps
during the war gave indisputable evidence of the large
extent to which the hemolytic streptococci are found
in the throat and tonsils.1 As an illustration, we may
cite Smillie's 2 observation that about 50 per cent, of
normal throats harbor these bacteria; the assertion
of Blanton, Burhans and Hunter3 that hemolytic
streptococci could be obtained from the tonsils of nor-
mal persons in 90 per cent, and from the depths of the
tonsils in 80 per cent, of their cases; and likewise the
observations of Pilot and Davis,4 showing that in the
crypts of the faucial tonsils hemolytic streptococci
occur in nearly 100 per cent. Such facts have been
brought to bear on the question of the efficacy of com¬
plete tonsillectomy as a procedure for the elimination
of a breeding place for hemolytjc streptococci.
From the foregoing circumstances it becomes evi¬

dent that large numbers of streptococci must be con¬

stantly passing beyond the pharynx into the alimentary
canal. Furthermore, the same dangerous types can

reach the gastro-enteric tract through the medium
of food. What becomes of them? Are they readily
destroyed by some protective mechanism in this part
of the body, or do they continue to thrive and furnish
an added menace by reappearing in the stools ready
for further dissemination in sewage? These questions

1. Some of the literature is reviewed by Tongs, M. S.: Hemolytic
Streptococci in the Nose and Throat, J. A. M.A. 73:1050 (Oct. 4)
1919, in a paper representing studies concluded with the aid of a grant
from the Committee on Scientific Research of the American Medical
Association.

2. Smillie, W. G.: Beta Hemolytic Streptococcus, J. Infect. Dis.
20: 45 (Jan.) 1917.

3. Blanton, W. B.; Burhans, C. W., and Hunter, O. W.: Studies
in Streptococcic Infections at Camp Custer, Mich., J. A. M. A. 72: 1520
(May 24) 1919.

4. Pilot, I., and Davis, D. J.: J. Infect. Dis. 24: 386 (April) 1919.

have recently been put to a test by Davis,5 who exam¬
ined the feces in fifty-three cases without finding hemo¬
lytic streptococci. They were absent even from the
feces of scarlet fever patients, who almost always have
these micro-organisms in their throats in very large
numbers.6
As hemolytic streptococci are not ordinarily found

in appreciable numbers in the gastro-intestinal tract of
rabbits, though these animals are especially susceptible
to experimental infection with Streptococcus hemo-
lyticits, Davis introduced large amounts of virulent cul¬
tures of the organisms into the stomach of this species.
Occasionally the bacteria pass through the canal under
these exceptionally severe conditions and appear in the
feces. As a rule, they do not thrive or gain a perma¬
nent foothold there. Rabbits with generalized strep¬
tococcus infection in the joints and blood showed no

hemolytic streptococci in the intestinal contents.
One naturally inquires how this alimentary protec¬

tion is acquired. Davis has referred it to the gastric
secretion. Juice of normal acidity from man kills
hemolytic streptococci within five minutes, though the
gastric secretion in achylia may not kill them in
several hours. This is only a new added instance
emphasizing the enormous advantage of proper acidity
in the stomach in controlling the alimentary flora.
In the fecal mixture at body temperature, Streptococ¬
cus hemolyticus likewise does not seem to thrive long.
Such facts may serve to exonerate this type of strepto¬
cocci from primary responsibility for some of the man¬

ifestations of enteritis which were charged to it before
the modern sharp differentiations could be made.
Whether or not hemolytic streptococci play a signifi¬
cant part in the production of pathologic lesions of the
bowel, under conditions in which the defenses against
the microbial invaders fail, remains to be more care¬

fully investigated.

Current Comment

THE TREATMENT OF ATROPHY IN
DENERVATED MUSCLES

When the nerve supply to a peripheral muscle
is interfered with, atrophie changes in the latter
are likely to follow. The atrophy, until recently,
has usually been ascribed to the inactivity sup¬
posed to follow the loss of innervation. The
routine treatment has therefore been of a char¬
acter expected to counteract the disuse of the
contractile tissue. Electric stimulation, massage,
passive movements, hydrotherapy and other mechan¬
ical procedures have been employed to avert muscular
atrophy, particularly when there seems to be a chance
for a regeneration of the nervous connections if all
the tissues concerned are kept in good physiologic con-

5. Davis, D. J.: The Fate of Streptococcus Hemolytions in the
Gastro-Intestinal Canal, J. Infect. Dis. 26: 171 (Feb.) 1920

6. Ruediger: J. Infect. Dis. 3:755, 1906.
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dition. The Cambridge physiologist Langleyx sug¬
gested four years ago, however, that muscular atrophy
in a denervated muscle is due, not to inactivity, but to
continuous fibrillation. A connection between atrophy
and fibrillation has long been recognized ; thus, Barker 2

wrote in 1910: "Where the degenerative atrophy is due
to lesion of the anterior horns or of the motor nuclei of
the cerebral nerves, fibrillary twitching is commonly
present." The relations of cause and effect are not
clearly indicated here. If the disuse theory is to be
abandoned, there seems to be no rational basis for the
employment of therapeutic measures intended to pro¬
mote the circulation and thus retain the nutrition and
functional capacity of the muscles involved. Actual
experimentation on animals with denervated muscles
has, indeed, shown the futility of electrical stimulation
and massage. As a denervated muscle is not a muscle
at rest, the only indication of possible success in treat¬
ment thus far found has been in ionization with salts
to stop the twitching^ The report recently published
in The Journal by Hartman and Blatz 4 is a further
record of inability to demonstrate benefit from either
galvanic stimulation or massage. As was to be antici¬
pated, the fibrillation was not checked. Although it
may not be a welcome necessity to throw the current
treatment of such muscular atrophy into the discard,
particularly when no promising substitute procedures
are suggested, a frank recognition of the truth alone
can lead to progress.

CHOLIN IN THE BODY

Cholin is a nitrogenous base which can be obtained
as a derivative of the phosphatid lecithin by mild
decomposition. Cholin is not devoid of physiologic
potency, though it can scarcely be regarded as a pro¬
nouncedly toxic substance. Some closely related
compounds, notably neurin and muscaria, are far more
potent. A few years ago it was widely believed that
cholin might arise from disintegration of lecithin in the
nervous tissues, in which the lipoid is abundant, or
elsewhere in the body, and might exhibit toxic effects.
These were assumed, for example, to manifest them¬
selves in certain types of nerve degeneration and in
the cell destruction following application of roentgen
rays. There is reason to believe now that many of
the earlier reports of the presence of cholin in blood
and tissue fluids rest on inaccurate procedures of anal¬
ysis. Reid Hunt,5 who devised a physiologic test that
permits detection of as little as 0.00001 mg. of cholin,
was unable to obtain evidence that this substance is
of any significance in either physiologic or pathologic
processes. A corroboration is further afforded by the
studies of Guggenheim and Löffler 6 at Basel. They
estimate that a liter of blood serum contains from
0.002 to 0.02 gm. ; the same quantity of urine contains

1. Langley, J. W.: J. Physiol. 50: 337 (July) 1916.
2. Barker, L. F.: Diseases of the Nervous System, Osler's Modern

Medicine 7: 70, 1910.
3. Langley and Hashimoto: J. Physiol. 52: 15, 1919. Langley, J. N.,

and Kato, I.: Ibid. 49: 417, 1915.
4. Hartman F. A., and Blatz, W. E.: Treatment of Denervated

Muscle, J. A. M. A. 74: 878 (March 27) 1920.
5. Hunt, Reid: J. Pharmacol. 7: 301, 1915.
6. Guggenheim, M., and L\l=o"\ffler,W.: Ueber das Vorkommen und

Schicksal des Cholins im Tierk\l=o"\rper:eine Methode zum Nachweis
kleiner Cholinmengen, Biochem. Ztschr. 74: 207 (April) 1916.

about the same proportion of cholin. In several dis¬
eases investigated, no characteristic variations in the
content of cholin in the body fluids could be observed.

BOTULISM DUE TO OLIVES
The continued occurrence of fatal outbreaks of

botulism poisoning caused by contaminated olives
prompts our frequent reference to this situation.
Many of the features of botulism outbreaks are still
quite obscure ; and in view of the urgent necessity for
practical methods of prevention, every contribution
to our knowledge of this form of food poisoning
should be closely considered by sanitarians and health
officials. The summary of the investigations" of the
Bureau of Chemistry on olive poisoning, given else¬
where in this issue,1 contains material of general
interest and practical application. Four of the five
outbreaks reported in the summary were due to a toxin
produced by the Type A of Bacillus botulinus; the
organism responsible for the fifth attack is not yet dif¬
ferentiated. Type A is the type found in California,
and differs from the type present in the Eastern
states and apparently from that observed in Europe.
The summary leaves one in some uncertainty as to
whether green olives as well as ripe olives have been
implicated in botulinus poisoning. In the Montana
outbreak, olives stuffed with pimiento are considered
to have been the source of the trouble, and in another
instance "olive relish" in a tin container was the sub¬
stance involved. It is not clear whether the "relish"
was made of green or ripe olives, but it is certainly
true that green and not ripe olives are commonly used
for "stuffing." The title of the Bureau of Chemistry
summary, on the other hand, seems to limit the poison¬
ing to ripe olives, so that a clear statement on this
point seems desirable. The important question as to
whether or not B. botulinus contamination in canned
food is always accompanied by physical signs of
decomposition seems to be answered in the affirmative
by the experience of the government investigators.
They state that in all of the material examined by them
in which B. botulinus was present, the odor was dis¬
tinctly offensive. This characteristic is a doubtful
safeguard, however, since olives washed, iced or
served with highly flavored foods may not betray their
dangerous nature, particularly to persons unfamiliar
with the natural taste of ripe olives. The source of
the odor does not seem to be cleared up by these inves¬
tigations. Whether the disagreeable smells are due to
the products of B. botulinus, or whether the other
micro-organisms apparently always present in the
imperfectly sterilized contents of the jar or can have
given rise to the putrefactive conditions, is left unde¬
termined by the evidence printed in the article cited.
The conclusions of the Bureau of Chemistry workers
that more efficient methods of sterilization should be
employed, that brine packing should be modified, and
that olives should be handled with the same degree of
care and cleanliness as any other perishable food
product seem abundantly justified.

1. DeBord, G. G.; Edmondson, R. B., and Thom, Charles: Summaryof Bureau of Chemistry Investigations of Poisoning Due to RipeOlives, this issue, p. 1220.
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